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SUMMARY 


The effect on drag of positioning symmetrical]^ momted Dotiglas 
Aircraft Company, Inc. stores in pairs on a parabolic fuselage of fine- 
ness ratio 10.0 has been determined by fll^t tests of rocket-propelled, 
zero-lift models throu^ a range of Mach nxmiber from 0.9 to 1.8. The 
stores were mounted in half -submerged positions and on pylons and were 
tested in three longitudinal locations on the fuselage with the forward 
position being located at the maximum diameter of the fuselage. The 
effects on drag of removing the half -submerged stores or extending them 
outward on pylons also was investigated by tests of models with half- 
submerged-store cavities on the fuselage. Two pylons differing in air- 
foil section and thickness were tested at the forward position of the 
stores on the fuselage with cavities. 

The half -submerged stores gave the smallest drag Increments, which 
were approximately equal regardless of their respective longitudinal 
locations. Removing the half -submerged stores to expose the cavities 
increased the drag increments from two to three times. For the pylon- 
mounted stores, the store in the midposition had less drag than in the 
forward or rear positions at sxipersonic speeds. Adding the half- 
submerged-store cavities to the pylon-mounted-store configurations 
reduced the drag at the rear position between Mach numbers 0.95 sJ3.d I .50 
and increased the drag at the midposition throughout the speed range. 
Changing from the 6-percent-thlck flat pylon to the 10-percent-thlck 
airfoil pylon increased tl^ total drag sli^tly above Mach number 1.10. 
Good agreement was obtain^ between the experimental and theoretical 
interference drag coefficients for the pylon-mounted stores (without 
fuselage cavities) in the three longitudinal locations tested at Mach 
numbers 1.2 and 1.5. 


UNCLASSIFIED 
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IKTROrUCTION 


The arrangement of the various coH^onents of an aircraft may pro- 
duce large unfavorable interference effects at trainsonlc and stQjersonic 
speeds. In order to prevent or eliminate such unfavorable interference, 
a general study of interference is being made by using concepts based 
on the transonic area i*vile and linearized theory. Owing, to the complex 
nature of the problem, it~was found convenient to'use simplified config- 
urations for sttidylng the basic problem of interference on the premise 
that the findings will be useful in analyzing Interference problems of 
complete aircraft. 

Recent investigations (refs. 1 and 2) of store-fuselage coniblnations 
without wings show that the position of the store or bomb is in^jortant 
from the considerations of drag, buffet, trim, and release characteristics 
at hi^ speeds. Reference 5 presents a theoretical'' study of interference 
effects for special, bodies of revolution in various arrangements at super- 
sonic speeds and shows that the interference drag is dependent on the 
relative position of the stores in combination with the fuselage. The 
present paper shows the effect on interference drag of locating symmet- 
rically mounted Douglas Aircraft Conipany, Inc., stores in pairs on a 
parabolic fuselage without wings and presents a study of the resiilting 
interference effects based on the concepts of the transonic area rule 
and linearized theory. Rylon-mounted and half -submerged stores were 
tested in three longitudinal positions on the fuselage, the forward posi- 
tion being located at the TnayiTnuTn diameter of the fuselage. The effect 
on drag of removing the half-subinerged stores or extending them outward 
on pylons and thus leaving half- submerged-store cavities exposed were 
investigated also at the three longitudinal positions. 

All the configurations were rocket-propelled, zero-lift models and 
were tested at the Langley Pilotless AircradFt Research Station at Wallops 
Island, Va. The flight tests covered a continuous speed range with Mach 
numbers varying from about 0.9 to 1.8 and Reynolds nunibers from approxi- 
mately 20 X 10^ to 6o X 10^, based on the length of the models. 


SYMBOLS 


A cross-sectional area, sq in. 

a tangential acceleration, ft/sec 

Cd 


total drag coefficient based on Sf 
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CDg 

CDi 

Cp 
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Sf 

Sg 

Ss 
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r 
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drag coefficient of isolated store tased on Sg 
interference drag coefficient "based on Sg 
pressure coefficient 
interference presstire coefficient 
pylon cliord, in. 

acceleration due to gravity, ft/sec^ 
length of fuselage, in. 

length of store, in. — 

Mach number 
pressure function 

dynamic free-stream pressure, Ih/sq. ft 
Reynolds nuaiber 
radius, in. 

distance between center lines of store and fuselage, in. 
frontal area of fuselage, sq. ft 
frontal area of isolated store, sq. ft 
frontal area of one store on fuselage, sq. ft 

thickness of pylon, in. 
weight of model during deceleration, lb 
angle between fll^t path and horizontal, deg 
longitudinal station, in. 

distance between center of gravity of store and nose of 
fuselage, in. 


X 
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k 


p = |) m2 - 1 

6 abscissa of soitrce or sink along x-axis 


MODELS 


A list of the models tested and their identifying symbols are given 
in table I, Details and dimensions of the parabolic fuselage^ the stores 
the pylons, and the store -fuselage combinations are presented in figures 
to 3 and tables II to VI. The cross-sectional -area distributions and 
photographs of the models showing close-up views of the stores, pylons, 
and cavities are given in. figures 4 and 5^ respectively. 

The fuselage consisted of two parabolas of revolution joined at the 
maximum diameter (i^O-percent station) and had an overall fineness ratio 
of 10. Pour thin 6o° sweptback fins with beveled leading and trailing 
edges were used to stabilize this body in fll^t. 

The DoToglas Aircraft store shape (fineness ratio 8.57) with fins C 
of reference k was selected for the tests.... The stores mounted on the 
fuselage were 18 Inches long or 0.10 fxjll scale for the 150-gallon 
Douglas Aircraft store. The Isolated store, which was 0.35 full scale 
or 6o inches long, was modified slightly at twc stations on the after- 
body (fig. 2(b)) in order to fit the booster-rocket-motor adaptor. 

The store-fuselage combinations consisted of pylon-mounted stores 
with and without half -submerged-store cavities in the fuselage, half- 
submerged stores , and half -submerged-store cavities alone in the fuse- 
lage. The stores, pylons, and cavities were mounted symmetrically in 
pairs on the fuselage as is shown in figure 3* minimum distance 

between the pylon-mounted stores and fuselage surface without cavities 
was kept constant at 0.7 inch to allow for fin clearance (fig. 2(a)) as 
the longitudinal location of the stores was varied. The half -submerged 
stores had three fins exposed, two of the fins being tangent to the fuse- 
lage surface (fig. 5(c))* 

The stores, pylons, and cavities were located in three longitudi- 
nal locations on the fuselage which will be referred to as the forward, 
middle, and rear locations. These locations, based on the distance X 
between the center of gravity of the stores and the nose of tbe fuselage, 
are at the 0. 40, 0.525^ and O .65 stations of the fuselage. No locations 
were tested forward of the maximum-diameter station of the fuselage. 

Two pylon sections differing in shape and thickness were used for 
the present tests. The 6-percent-thlck section had a flat midsection 
with an elliptical leading edge and wedge-shaped trailing edge. This 
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pylon is s 1ml lax to the Douglas 5-hook shackle pylon of reference 5* 
The 10-percent-thlck pylon, which was tested only in the forward posi- 
tion, was similar to that used in reference 4. 


TESTS AMD MEASUREMENTS 


The rocket-propelled zero-lift models were tested at the Langl^ 
Pilotless Aircraft Research Station at Wallops Island, Va. Each model 
was boosted from a zero-length launcher (fig. 6 ) to supersonic speeds 
by a fin-stabilized 6 -inch ABL Deacon rocket motor. All the models 
except model W, the isolated store, had a 2 . 25 -itich aircraft rocket 
motor included in the fuselage for additional propulsion. The models 
were tracked by a GW Doppler veloci meter and an RACA modified SCR 584 
radar tracking unit to determine the deceleration and trajectory diiring 
coasting flight. A sxarvey of atmospheric conditions was made by radio- 
sonde measurements from an ascending balloon that was released at the 
time of each launching. 

The fli^t tests covered contlnuOTis ranges of Mach number varying 
from about 0.9 to 1.8 and Reynolds numbers fi*om approximately 20 x 10 ^ 
to 6o X 10^, based on the length df the models, as is shown in figure J. 

The values of total drag coefficient, based on the frontal area of 
the parabolic fusel^e, for models A to M and the fuselage alone was 
obtained from the expression 

Od = -=5i-(a + g sin 7 ) 
gq.Sf 

The drag coefficient of two isolated stores, based on the fuselage 
frontal area, is 


^Dstores “ 


where Cpg is based on the frontal area of the isolated store tested. 

The interference drag coefficient based on the frontal area of the 
stores was determined for models A to C by siibtrsicting the drags of the 
isolated stores, pylons, and fuselage from the total drag or 
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\Sf 

^fuselagey 


C 


^ylon 


■where the drag coefficient of the pylon is based on the frontal area of 
the store. !Ehe drag of -the 6-percent-thick pylon •was estimated by using 
two-dimensional theory at supersonic speeds -with an allowance for the 
bltmt leading edge. The drag from the 10-percent-thick pylon was esti- 
mated from the flight -tost data of reference 6. 

The error in -total drag coefficient was estimated -bo be approxi- 
ma'tely ± 0.005 a"t si: 5 )ersonic speeds and ±0.01 at stibeonic and transonic 
speeds. [Bie Mach ntmibers were determined ■within ±0.005. 


RESULTS ARD DISCUSSION 


The, variations of the drag coefficients Qd and C^g -with Mach 

nvimber for the parabolic fuselage and isolated s"fcore are presented in 
figures 8(a) and 8(b), respectively. At supersonic speeds, the s-tore 
has a greater drag coefficient thah the fuselage because of its body- 
shape and lower fineness ratio. However, at subsonic speeds the fuse- 
lage has the grea-ter drag coefficient because of— the base drag -and 
greater wet-ted area,, especially from -the fins. The amount of drag due 
to the modification on the af-fcerbody of the isola-ted store (fig. 2(b)) 
■was not determined, but it is believed to be negligible. 

The effect on drag of varying the longi -tudlnal position of the 
stores, pylons, and cavities on the fuselage is shown in figure 9- ^Ihe 
drag of "two isolated stores, based on the fuselage fron-tal area, is pre- 
sented also in figure 9 for comparison -with -the drag incronents from 
the stores and cavities. The estimated drags of the 6-percen-t--thick and 
10-percent-thick j^lons are shown in figure 9(a) to be small relative to 
the to-tal drag of the configuration and of -the order of accuracy of the 
tests. 


The pylon-mo-un-ted stores (fig. 9(a)) Increased the drag of the fuse- 
lage by an amoiint -that is either equal 'to or greater -than the drag of two 
isolated stores and pylons. The largest drag increments for -the pylon 
stores were obtained in the forward position (X/L = 0.4o), where the maxi- 
mum cross-sectional areas of the fuselage and stores are alined. Owing to 
the failure of a flight model -that utilized the 6-percent--thick pylon in 
the forward position, only the data from the 10-percent-thick pylon in 
•the forward position are available for presentation in figure 9(a) . How- 
ever, changing from -fche 6-percent-thick pylon -to -fche 10-percent-thick 
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pylon probably would have a small effect on the total drag since the 
drag from the two pylons was estimated to be small. The drag increments 
from the stores on the 6-percent-thick pylon at the middle position 
(x/L = 0 . 525 ) were the smallest obtained from the pylon-mounted stores 
without cavities at supersonic speeds and were approximately equal to 
the drags of the Isolated stores and pylons throu^out most of the test 
range. 

When the pylon-mounted stores were tested with the half -submerged- 
store cavities on the fuselage, the rear installation had considerably 
lower drag Increments than were obtained at the forward and middle posi- 
tions throu^out the Mach number range as is shown in figure 9(l3)* 
drag from the stores, pylons, and cavities at x/l = O .65 was approxi- 
mately equal to the sum of the drags of the isolated stores and pylons} 
therefore, no unfavorable interference effects from the rear cavities 
was Indicated at supersonic speeds. Changing from the 6 -percent-iliick 
pylon to the 10-percent-thlck pylon at X/L ^ O.kO resulted in a small 
increase in the total drag above M ** 1.1. The forward stores on both 
pylons tested and the middle stores experienced a large increase in sub- 
sonic drag because of the cavities. 

The half -submerged stores gave the smallest drag increments without 
any significant effects restiltlng from changing their longitudinal posi- 
tions at supersonic speeds (fig. 9(c)). Tie drags from these half- 
submerged stores with three fins exposed were less than half the drag 
of the isolated stores above Mach number 1.05} this result indicates a 
small amount of favorable interference effects at supersonic speeds. It 
should be noted, however, that this savings in drag was obtained at the 
cost of reducing the total volume of the configuration by approximately 
one-half the volume of the stores. Near Mach number 1.0 and at subsonic 
speeds the drag from the half -submerged stores at X/l = O .65 was sig- 
nificantly less than that from the stores at the forward and middle 
positions. 

The drag increments from the cavities alone are shown in figure 9(<3-) 
to be large in the three longitudinal locations tested and of the same 
order of magnitude as that from the isolated stores at supersonic speeds. 
Near Mach number 1.0, the drag increment from the cavities in the middle 
position was approximately twice as large as the drag increment from the 
cavities in either the forward or rear location. Unpublished data indi- 
cate that the drag from the cavities was due mainly to a localized effect 
caused by tiirbulence within the cavities. 

Figure . 10 is presented in order to show more clearly the effects on 
drag of moving the half -submerged stores outward on the pylons or removing 
the half -submerged stores at each longitudinal position tested. Removing 
the half -submerged stores and exposing the cavities Increased the drag 
increments to two to three times those of the half -submerged stores 
throughout most of the speed range at each longitudinal location. When 
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the half-suhnierged stores were extended vertically on pylons and the 
cavities left open, the drag increments were increased frcw four to five 
times that of the half-suhmerged stores at supersonic speeds. Closing 
the cavities reduced the drag coefficient of the pylon-mounted stores at 
X/L a 0.525 by 0.025 throu^out the test range and increased the drag 
of the pylon-mounted stoi*es at X/L = O .65 between Mach numbers 0.95 
and 1 . 5 . At the forward position X/L = Q.hO, the cavities had a neg- 
ligible effect on the drag of the pylon-mounted stores above Mach num- 
ber 1.0 and a large unfavorable effect at siibsonic speeds. 

Ihe drag -rise Mach numbers varied between M = 0.93 sJtid 0. 9T# 
lowest drag-rise Mach numbers being obtained from the configurations 
having the hipest drag rises. 

A comparison of the maximum drag rises of the configurations tested 
is presented in figure 11 in order to determine whether the transonic 
area rule (ref. T) can be applied to a conrparison of the drag rises of 
conibinatlons of bodies without wings, such as those of the present inves- 
tigation. 'The area rule of reference 7 states that the zero-lift drag 
rise of thin, low-aspect-ratio, wing-body combinations near the speed of 
sound is primarily dependent on the axial distribution of cross-sectional 
areas normal to the axis of symnetry. References 8 and 9^ foT example, 
show that the area rule may be extended to wing-body combinations with 
external stores or nacelles to a limited extent. A comparison of the 
sxQB. distributions in figure 4 with the results in figure 11 shows that 
the highest drag rises were obtained from the configurations with the 
pylon-mounted stores, which gave the largest rate of increase of cross- 
sectional area in each longitudinal position tested. Adding the fuselage 
cavities to the configurations with the pylon-mounted stores reduced the 
rate of development of the areas somewhat and lowered the drag rises. 
Although the indentation produced by the cavities of models D, E, F, and 
M was locaUzed, it produced a similar effect in reducing the drag rise 
as was obtained with symmetrical indentations in reference 7 two- 
dimensional Indentations in reference 10 and xinpublished date. The 
changes in area development resulting from the half -submerged stores or 
cavities alone were smaller than those for the pylon stores and caused 
little or no changes in the total drag rises. As is indicated in fig- 
ure 11, the area rule does not apply when the store, pylon, and cavity 
installations are varied longitudinally even thou^ there is a noticeable 
change in the area development of the configurations. A possible explana- 
tion for this phencMnenon is given in reference 11, which indicates teat 
small changes in the total-area distribution of a configuration generally 
result in Interference effects that are Independent of the longitudinal 
location of the change near and above Mach number 1.0. 

The applicability of the linearized theory of reference 5 for deter- 
mining the Interference, effects at supersonic speeds for external-store— 
fuselage combinations was investigated by calculating the Interference 
drags for the pylon-mounted stores without cavities (models A, B, and C) 
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and. comparing -the results witii the experimental interference drags at Mach 
mmibers 1.2 and 1.5« Hie theoretical interference drags were obtained 
entirely by graphical procedures and the method used is outlined in the 
appendix. The comparison in figure 12 shows that reasonably good agree- 
ment was obtained between the theoretical and experl, m^taJ. values of 
interference drag coefficient at eaqh longitudinal location of the stones. 
The theoretical values represent the sum of the Interference drags from 
the principal coniponents of the configuration or the total effect of the 
stores on the fuselage, the fuselage on the stores, and the stores on 
each other. Figure 13 shows these Individual effects at Mach numbers 1.2 
and 1.5» Theoretically, the effect of the fuselage on the stores pro- 
duced the largest variation in the interference drag coefficient as the 
store location was varied longitudinally. Hie same method of calcula- 
tion was used for the half- submerged stores sind the results Indicated 
relatively large values of unfavorable Interference ^ich were contrary 
to the experimental results. However, the theory appears to be appli- 
cable for external-store Installations on pylons without cavities for 
configurations that are similar to those of the present tests. 


CONCnraiONS 


The effect on drag of the longitudinal positioning of half-svibmerged 
and pylon-mounted stores in symmetrical arrangements on a parabolic fuse- 
lage with and without half -submerged-store cavities has been determined 
by fli^t tests of zero-lift, rocket -propelled models between Mach num- 
bers of 0.9 and 1.8. The centers of gravliy of the stores were located 
at the 0.40, 0.525^ and O .65 stations of the fuselage for the tests. 

The following conclusions were indicated; 

1. Hie half -submerged stores gave the lowest drag Increments, which 
were approximately the same in the three longitudinal positions tested. 
Removing the half -submerged stores to expose the cavities increased the 
drag increments to two to three times those of the half-sthmerged stores. 

2. For the pylon-mounted stores, the store in the middle position 

had less drag than in the forward or rear positions at supersonic speeds. 
Adding the half -submerged-store cavities to the fuselages of these con- 
figurations reduced the drag at the rear position between Mach num- 
bers 0.95 1*50 and increased the drag at the middle position throu^- 

out the speed range. 

5 . Changing from the 6 -percent- thick flat pylon to the 10-percent- 
thick airfoil pylon on the configuration with the pylon stores and cav- 
ities in the forward location increased the total drag sligshtly at Mach 
numbers above 1.10. 
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4. Good agreement was obtained between the experimental and theo- 
retical interference drag coefficients for the configurations with the 
pylon-mounted stores located in the three longitudinal locations tested 
at Mach numbers 1.2 and 1.5« 


Langley Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va., May 15, 1954. 
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APPENDIX 

METHOD OE CALCULATION 


Reference 5 presents an analytical st\ody of interference drags for 
special bodies of revolution in various two-body and three-body combina- 
tions at supersonic speeds* In order to apply the linearized theory of 
reference 5 arbitrary body shapes, such as those used herein, it was 
found convenient to use the rapid graphical method of reference 12 for 
determining the interference press\jres. For the arrangement of bodies 
of this investigation, each body was entirely or partially immersed in 
the flow fields of the other bodies throu^out the range of fll^t Mach 
numbers. When the linearized assumptions of reference 5 were used, the 
interference pressures acting on each body were taken directly from the 
pressure fields of the neighboring bodies. Thus^ the mutual effects of 
the principal components of the configuration on Interference were deter- 
mined. In the present analysis, the effects of the store fins and the 
pylons on the interference drag is not considered. 

The rapid graphical method in reference 12 was used therein to 
determine the pressure distribution on slender, arbitrary bodies of 
revolution. However, this method may be used also to obtain the flow- 
field pressures of the arbitrary bodies in a simple way. According to 
reference 12, the pressure coefficient at any point x on the surface 
of the body as obtained by the method of sources and sinks is 

Opj; = ^ ■■ ■ (M.) 


where 


Qi » 



Ax/2 


(A2) 


and n is the number of point sources on the body axis. The values of 
the pressure function for each n is determined graphically from 

the shape of the body. In order to calculate the pressures in the flow 
field of the body end at a constant distance from the center line, the 
values of r^ in equation (a 1) are kept constant. For the present 
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configurations, was made equal to or 2 To, depending on the 

distance between the center lines of the fuselage and stores or between 
the stores of the conhination. Bie pressure distributions Induced by 
each body were obtained by evaluating each of 20 sources and sinks along 
the body axis and summing them in the same manner as is described in 
reference 12. The. pressures induced from the nose of each body were 
determined by considering the nose to be conical and to have an attached, 
oblique shock. 

The interference pressure drag coefficient for each body was obtained 
by Integrating the interference pressures from the surrounding flow fields 
about the body by using, for example, the expression 


*^Ione body ^ Jq dx 


which was evaluated graphically. The total interference drag coeffi- 
cient, according to the lineeirized assunptlons 3)} was obtained 

by adding the individml interference drag coefficients from each body 
in the combination. 

The interference pressure distributions acting on the fuselage and 
stores of models A, B, and C were calculated at Mach numbers 1.2 and I .5 
for an average value of r© of 5*0 inches and are presented in fig- 
ures l4 to 16. The value of Tq actually varied sll^tly as the store 

position was varied longitudinally (fig. 5)^ Tstit the magnitude of change 
in ro was small enough to be neglected without affecting the theoreti- 
cal pressures in the flow field. The lesulting Interference drag coef-. 
ficlents, based on the frontal area of the stores, of the principal com- 
ponents of the configuration are shown in figure 13. 
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TABLE I.- M 0 DEI 5 TEISTEID 



Model 

Description 

t/c of lylon 

x/l 

r 

A 

Store + pylon 

0.10 

o.ko 

✓ 

B 

Store + pylon 

.06 

.525 


C 

Store + pylon 

,o 6 

.65 


D 

Store + pylon + cavity 

.o 6 

.Ito 


E 

Store + pylon + ca,viiy 

.o 6 

.525 


F 

Store + pylon + cavity 

• o 6 

.65 

V 

G 

Bjalf-svibmerged store 

— 

.140 

y 

H 

Balf-submerged store 

— 

.525 


I 

Balf-subn«rged store 



.65 

y 

J 

Cavity 

— 

.Ito 

/ 

K 

Caviiy 



.525 


L 

Cavity 

— 

.65 


M 

Store + pylon + caviiy 

.10 

.Ito 

V 

N 

Isolated store 

— 


\/ 

0 

Fuselage alone 

— — 
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TABLE II.- COORDINATES OP PARABOLIC FUSELAGE 


^Station mesBured frcan fuselage nos^ 


Station , 
In. 

Ordinate, 

In. 

0 

0 

1 

.245 

2 

.481 

it 

.923 

6 

1.327 

10 

2.019 

lit 

2.558 

18 

2 . 942 

22 

3.173 

26 

3.250 

50 

3.235 

3 ^ 

3.181 

38 

3.095 

lt 2 

2.975 

k 6 

2.820 

50 

2.631 


2.407 

58 

2.149 

62 

1.857 

65 

1.613 
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TABLE III. - COOEDIKATES FOR I 8 -HJCH STORE 


[station measured from store nos£j 


Station, 

in. 

Ordinate, 

in. 

0 

0 

.55 

.170 

.85 

.566 

1.55 

.517 

1.85 

.653 

2.55 

.723 

2.85 

.795 ” 

5.85 

.905 

4.85 

.987 

5.85 

i.o 4 l 

T.65 

1.050 


1.046 

10.45 

1.016 

11.45 

.980 

12.45 

.880 

13.45 

.780 

14.45 

.665 

15.45 

.538 

16.45 

. 4 o 4 

IT. 25 

.293 

17.85 

.217 

18.00 

0 


Tralling-edge radius, 0.100 



L8 


HACA RM L 54 B 26 


TABLE IV.- CXDORDINATES FOR 60-INCH ISOLATED STORE 
[station measiired from store nos^ 


Station, 

in. 

Ordinate, 

in. 

0 

0 

l.lSlt- 

.576 

2.502 

1.101 

3.834 

1.536 

3.166 

1.887 

7.836 

2.409 

10.500 

2.772 

13.164 

5.048 

15. 834 

3.267 

18.498 

3.429 

21.150 

3.500 

29. 802 

3.500 

32.502 

3.468 

35.166 

3.372 

37.836 

3.222 

39.162 

3.126 

41.832 

2. 901 

44.502 

2.634 

47. 166 

2.534 

49. 836 

2.007 

52.500 

1.659 

55.164 

1.302 

56.164 

1.167 

57.498 

.978 

58.856 

.726 

60.000 

0 


Trailing-edge radius, 0-325 
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TABLE V 


cooRDiKAiris OP 6 -iercemt-thick pylon section 

jstation meastired from leading edg^ 


Station, 

In. 

Ordinate, 

in. 

0 

0 

.005 

.016 

.020 

.050 

.060 

.051 

.100 

.065 

.200 

.090 

.it-00 

.120 

.600 

.157 

.800 

.lI<-7 

1.001 

.150 

5.751 

.150 

5.000 

0 


Trailliag-edge radius , 0. 019 
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STABLE VI. - COORDIKAIES OF 10 -PERCERT-THICK PILON SECTION 


[station measured from leading edg^ 


Station, 

in. 

Ordinate, 

in. 

0 

0 

.050 

.050 

.100 

.070 

.250 

.110 

.500 

.155 

1.001 

.205 

1.501 

.255 

2.002 

, 2 h 6 

2.252 

.250 

2. 752 

. 2 ' 4-2 

5.255 

.215 

5 . 755 

.170 

h. 2^3 

.105 

4.75^ 

.055 

5.000 

0 

Trailing-edge radius, 0.005 






Puaalago flnanoss ratio = 10 
Fusolago frontal araa ? 0.230 aq ft 


US of parabolic fusela^. AH ditufinBlons 
e In inches. 



.7 Itlnimura proximity 
body to store. 



^ J 

- c; nn -- 

.575 (typ)- 

!IZ1^ \ 



% 
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Elllpae 


Wftdgo 

± 

"^o6c 

Airfoil ahapo of t/o=?,o6 pylon. 


-Flat - 


L, 2 ei- .550— 


Fineness ratio =*8.57 
Frontal area = 0»02l|. eq ft 



Airfoil shape of t/o=.10 pylon. 


(a) I^lon-3ij0unted store. 

Figure 2.- Detail dlmenfllons of stores. All dimensions are in inches. 



1 <^ 1 . 25 (typ) 


I' 


plnanesfl r«tlo =>8.57 
Frontal aroa = 0.211|. sq ft 


(b) Isolated store. 
Figure 2.- Concluded. 



(c) Model C. Stores at X/L » O.65 and pylon t/c * O.06. 

Figure 3.- Details of store and cavity arrangements on models tested. 

All dimensions are in inches. 
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(d) Model D. 
Model M. 


Stores and cavities at X/L = 0.40 
Stores and cavities at X/l = 0. 4o 


and pylon t/c 
and pylon t/c 


0.06. 

0 . 10 . 




(f) Model F. Stores and cavities at X/t = O.65 and pylon t/c = O.06. 

Figure 5«- Continued. 
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(i) Model I. Half -submerged stores at X/L = O. 65 . 
Figure Continued. 


C 
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(a) Stores, cavities, and pylons at X/L = 0.40. 



(b) Stores, cavities, and pylons at X/L = O. 525 . 



(c) Stores, cavities, and pylons at X/L = O. 65 . 

Figure 4 .- Cross -sectional-area distribution of models tested. 
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L-78719.1 

fa) View of -typical ins-balla-tion of EylonHoounted store 




L-787ISI 

(b) Viev of typical installation of pylonnoiounted store and cavity. 

Figure 5 .- Pbotograptis showing close-up views of stores, pylons, and 

cavities • 
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L-77817.1 

(d) View of typical subn^rged laalf-store cavlly in fuselage. 

Figure 5*“ Ctontimied. 



I 



(e) Isolated store^ Model k. 
Figure 5.- Cbntinued. 


L-79118.1 


v>/ 

H 
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L-76505.1 



(f) View of typical model with pylon-mcrunted stores. 
_ Figure 5 .- Concluded. 
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/ 


L-78108.1 


Figure 6.- Parabolic fuselage (model O) and booster on zero -length laimcher. 





Figure 7*** Variations of Heynolds nuniber vitli Mach nuniber for models 
tested. Reynolds rUDiiaer Is "based on the length of the corresponding 
fuselage or store configuration. 












.9 1.0 1.1 , 1.2 1.5 14 1.5 1.6 1.7 1.8 

If 


(b) Pylon -counted stores and cavities. 

Figure effect on drag of longitudinal positioning of the symmet- 

rically 33iounted stores^ pylons, and cavities. 
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^ ^ yx 


/e = 0,10 t/o s» 0.06 


Faaelage alone 


Ba— —■■■■■■■ 


1 I 1 I I I 

Drag of two isolated stores 

1 I I I I I 


(a) X/L = 0.40. 




t/o = 0«06 t/o as X ).06 


Drag of two Isolated stores 


(b) X/L = 0.525- 

Figure 10.- Comparisons of the variations of drag coefficient with Mach 
number for the configurations with the pylon-mounted, stores, half- 
submerged. stores, and cavities in symmetrical arrangements at each 
longitudinal location tested. 










NACA RM L54E26 


Fuselage alone 

Stores + cavities + pylons, (t/c 
Stores + cavities + pylons, (t/c 
Stores + pylons, (t/c = 0.06) 
Stores + pylons, (t/c = 0,10) 
Half- submerged stores 
Cavities 


= 0.06) 
= 0 . 10 ) 


Figure 11. - Comparison, of the maximum drag-rxse coefficients of the models 

tested* 























